Kinetics of binding of the toxic lectins abrin and ricin to surface receptors of human cells.
Kinetic parameters of the interaction of the toxic lectins abrin and ricin with human erythrocytes and HeLa cells have been measured. The binding of 125I-labeled abrin and ricin to human erythrocytes and to HeLa cells at 37 degrees was maximal around pH 7, whereas at 0 degrees the binding was similar over a broad pH range. The binding occurred at similar rates at 0 degrees and 37 degrees with rate constants in the range 0.9 to 3.0 X 10(5) M-1 s-1. The dissociation was strongly temperature-dependent with rate constants in the range 3.4 to 45 X 10(-4) s-1 at 0 degrees and 3.9 to 18 X 10(-3) s-1 at 37 degrees. The presence of unlabeled lectins as well as lactose increased the rate of dissociation. The association constants measured at equilibrium or calculated from the rate constants were between 0.64 X 10(8) M-1 and 8.2 X 10(8) M-1 for abrus lectins, and between 8.0 X 10(6) M-1 and 4.2 X 10(8) M-1 for ricinus lectins. The association constants for the toxins were lower at 37 degrees than at 0 degrees. Isolated ricin B chain appeared to bind with similar affinity as intact ricin. The number of binding sites was estimated to be 2 to 3 X 10(6) per erythrocyte and 1 to 3 X 10(7) per HeLa cell. The binding sites of HeLa cells all displayed a uniform affinity towards abrin and ricin, both at 0 degrees and at 37 degrees. The same was the case with the binding sites of erythrocytes at 0 degrees. However, the data indicated that at 20 degrees erythrocytes possessed binding sites with two different affinities. Only a fraction of the cell-bound toxin appeared to be irreversibly bound and could not be removed by washing with 0.1 M lactose. The fraction of the total amount of bound toxin which became irreversibly bound to HeLa cells was for both toxins about 2 X 10(-3)/min at 37 degrees, whereas no toxin was irreversibly bound at 0 degrees. In the case of erythrocytes no toxin became irreversibly bound, either at 0 degrees or 37 degrees, indicating that the toxins are unable to penetrate into these cells.